"In vitro" synthesis of different naturally-occurring, semisynthetic and synthetic penicillins using a new and effective enzymatic coupled system.
Forty-seven different penicillins, including some of great clinical importance, have been synthesized "in vitro" by coupling the newly described enzyme phenylacetyl-CoA ligase (PCL) from Pseudomonas putida and acyl-CoA: 6-aminopenicillanic acid (6-APA) acyltransferase (AT) from Penicillium chrysogenum. Incubations were carried out at 30 degrees C in 50 mM HCl-Tris buffer pH 8.0. The reaction mixtures contained 6-APA, CoA, ATP, dithiothreitol, Mg2+ and the corresponding penicillin side-chain precursor. This is the first description of the enzymatic synthesis of all the natural penicillins known, many of the semisynthetic until now reported, and some penicillins that could only be currently obtained by chemical synthesis. The efficiency of this prokaryotic-eukaryotic enzymatic-coupled system and its application to the synthesis of different beta-lactam antibiotics are discussed.